Background: Special diets are frequently used by the public but reasons for use and characteristics of users remain unclear. Aim: To determine prevalence of the use of special diets, the individual characteristics associated with their use and reasons for use. Methods: The secondary analysis used data from the 2012 National Health Interview Survey (NHIS), a cross-sectional household interview survey of a nationally representative sample of non-hospitalized US adult populations (n ¼ 34,525). The dependent variables in this secondary analysis were the use of a special diet (vegetarian, macrobiotic, Atkins, Pritikin, and Ornish) ever and during the past 12 months. Independent variables included sociodemographic, clinical and behavioral variables. Prevalence of special diet use and reasons for use were analyzed descriptively. Associations between independent and dependent variables were analyzed using Chi-square tests and logistic regression. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. Results: Lifetime and 12-month prevalence of using special diets were 7.5% (weighted n ¼ 17.7 million) and 2.9% (weighted n ¼ 6.9 million), respectively. Individuals using special diets in the past 12 months were more likely female (OR ¼ 1.45; 95% CI ¼ 1.21-1.74), not married (OR ¼ 0.76; 95% CI ¼ 0.63-0.91), college-educated (OR ¼ 1.98; 95% CI ¼ 1.25-3.11) and depressed (OR ¼ 1.50; 95% CI ¼ 1.14-1.98). They more likely also used herbal products (OR ¼ 2.35; 95%CI ¼ 1.84-2.99), nonvitamin (OR ¼ 1.82; 95% CI ¼ 1.45-2.27) and vitamin supplements (OR ¼ 1.57; 95% CI ¼ 1.24-1.99). Diets were mainly used to improve overall health (76.7%) or for general wellness/prevention (70.4%). Conclusions: Special diets are mainly used for unspecific health reasons by those who are females, have a college degree or with depression, and commonly used in conjunction with herbs and dietary supplements.
Introduction
Diets focusing on the consumption or avoidance of specific food groups or types of foods have been in existence for centuries, and continue to gain popularity in the modern world (Foxcroft, 2011) . The factors that influence a person's decision to commence a special diet are many and varied. For some people, there may be clinical indications to initiate such a diet, such as overweight/obesity (e.g. Atkins, Zone, and Weight Watchers diets for weight loss) or the presence of modifiable disease risk factors (e.g. Dietary Approach to Stop Hypertension (DASH) diet to mitigate the risk of cardiovascular disease). Cultural, religious and socioethical reasons can also be important enablers of special diets (e.g. vegetarian or vegan diets), as can a desire to improve general health and wellbeing (e.g. detoxification diets) (Vainio et al., 2016) .
Data from the US National Health Interview Survey (NHIS) reveal a stable use of special diets over the 2002-2012 period, with approximately 3% of American adults reporting the use of one or more special diets (i.e. vegetarian (including vegan), macrobiotic, Atkins, Pritikin, and Ornish diets) for a period of 2 weeks in the past 12 months (Clarke et al., 2015) . The use of these diets has been surveyed periodically in the NHIS as part of the Adult Alternative Medicine supplement, and the only diets available from the NHIS dataset. Vegetarians (i.e. those who avoid meat), and vegans (i.e. those who additionally avoid any animal-based byproducts (e.g. dairy, honey)), represent 5% and 2% of the US population, respectively (Le and Sabate, 2014) . The prevalence of use for macrobiotic, Atkins, Pritikin, and Ornish diets remains to be determined.
The macrobiotic diet is a predominantly vegetarian, whole-foods diet that has been shown to improve serum glucose and lipid levels, and thus reduce total body fat and body mass (Harmon et al., 2015) . Some research indicates the macrobiotic diet may produce favorable changes in immunologic parameters and decrease inflammation in the body (Harmon et al., 2015) . The Atkins diet is a carbohydrate-restrictive diet that has gained popularity among patients seeking to lose weight (Barnett et al., 2009) . This is in contrast to diets that focus on low-fat, high complex-carbohydrate consumption, which include the macrobiotic diet, (Lerman, 2010) , Pritikin diet (i.e. fat intake as low as 10% of daily calories), and Ornish diet (Horrigan, 2010) . In the US, the Ornish and Pritikin diets are covered under Medicare but only if prescribed for cardiac rehabilitation (Horrigan, 2010) . The Pritikin diet has been cited to improve low-density lipoprotein (LDL) levels, decrease blood pressure and improve glucose homeostatis. The Ornish diet is the most restrictive in its fat content, allowing no more than 10% of total calories from fat. The Ornish program has been purported to reverse the progression of conditions such as heart disease, diabetes, and hypertension.
A number of randomized controlled trials (RCTs) have examined the effectiveness of special diets for various health-related outcomes. Findings from a systematic review of 12 RCTs of the Atkins diet, along with the Zone and Weight Watchers diets, indicated benefits in achieving modest, long-term weight loss (Atallah et al., 2014; Dansinger et al., 2005) . Evidence from crosssectional and cohort studies also indicate that vegetarian/ vegan diets may have a positive effect on cardiometabolic parameters, such as body mass, plasma cholesterol concentration and ischemic heart-disease-related mortality (Key et al., 2006; Le and Sabate, 2014,) ; similar cardiovascular benefits have also been reported for the macrobiotic diet (Lerman, 2010) . Whilst the evidence of effectiveness for special diets appears to be promising, the evidence is not yet convincing, due to the methodological limitations of studies to date, as well as the conflicting findings (Atallah et al., 2014) .
While this emerging body of evidence is helping to shed some light on the effectiveness of special diets, there is still very little known about the prevalence of these diets. What is even more poorly understood are the reasons why individuals subscribe to specific diets. Understanding predictors of special diet use can be helpful towards numerous outcomes, such as developing targeted public health strategies for the management of chronic disease risk factors, identifying individuals vulnerable to fad diets, and ensuring nutrient adequacy among dieters.
Addressing these knowledge gaps will help in identifying individuals who may be most susceptible to the marketing of special diets, which may in turn assist in shaping public health policy, clinical practice, and clinician education. In this research, we aimed to address these knowledge gaps by analyzing data from the 2012 NHIS to determine the prevalence of use of various types of special diets in the US and the individual characteristics that predict the use of these diets. The NHIS provides a nationally representative sample, thus the findings are applicable to the entire non-institutionalized adult US population and this is the group most likely to adopt a special diet.
Methods

Design
This research was a secondary analysis of data from the 2012 NHIS (retrieved from http://www.cdc.gov/nchs/nhis/ nhis_2012_data_release.htm).
Data source
The NHIS is a cross-sectional household interview survey targeting the non-institutionalized civilian population of the United States. The survey is conducted periodically by the Centers for Disease Control and Prevention's National Center for Health Statistics for the purpose of collecting 'accurate and current statistical information on the amount, distribution, and effects of illness and disability in the United States, and the services rendered for, or because of, such conditions', as per the National Health Survey Act of 1956. Data sets retrieved for the current analysis included the adult alternative medicine file, the sample adult file, and the person file. Variables of interest in each file were merged into a single file using an identification number concatenated from household number, family number and person number. Unless otherwise indicated, frequencies and percentages were displayed out of the total sample size of 34,525 from the adult alternative medicine file and sample adult file (n ¼ 108,131) (NHIS codes 30 and 34). The National Center for Health Statistics (NCHS) Research Ethics Review Board approved NHIS data collection.
Variables
The dependent variables of interest were the use of a special diet for health reasons ever (i.e. use over a period of 2 weeks or more), and use during the past 12 months (i.e. use for 2 weeks or more); the special diets included the vegetarian, macrobiotic, Atkins, Pritikin and Ornish diets. The independent variables were: participant demographics (i.e. age, sex, ethnicity, marital status, education, total earnings in the last year); most common conditions in the data set associated with diet (i.e. coronary heart disease ever, coronary heart disease in the past 12 months, heart condition ever, other heart conditions in the past 12 months, hypertension ever, hypertension in the past 12 months, diabetes ever, pre-diabetes or other symptoms ever, cancer ever); mental health conditions (depression in the past 12 months, phobia in the past 12 months); body mass index (BMI); and lifestyle behaviour (i.e. smoking, alcohol use, exercise, supplement use). Furthermore, where special diet was selected as a 'top three therapies' (i.e. diet considered to be one of the top three therapies most important to the individual's health as per NHIS survey question), frequency calculations were reported for the following questions: reasons for using the therapy; whether the therapy motivated the respondent to engage in other selected health behaviors; outcomes associated with using the therapy; whether the therapy was used to treat a specific health problem or condition, and, if so, what health problems or conditions were treated and for which one of the health problems or conditions the therapy was used the most; and disclosure of therapy use to a specified set of conventional medical professionals, and sources of information (e.g. books or magazines) about the diet used.
Data analysis
Sample weights were used to account for differential probabilities of selection and for non-response in order to provide data representative of the civilian noninstitutionalized US population, based on the 2010 census-based population estimates for age, sex, and ethnicity (US Census Bureau). For the analyses of associations and predicting factors, the weight was adjusted to the sample size to avoid over-inflation of the sample size. Chi-square tests were used to assess for associations between categorical variables. Logistic regression models were used to identify factors that were significantly associated with diet use in the last 12 months. Statistically significant variables from the bivariate analyses were included in the logistics regression to determine the predictors for any diet use, and for the two most common diets (i.e. vegetarian and Atkins diets). A backward stepwise procedure with a likelihood-ratio-statistic was chosen, and adjusted odds ratios (ORs) with 95% confidence intervals (CIs) were calculated. A p-value of <0.05 was considered statistically significant. All analyses were performed using Statistical Package for Social Sciences software (IBM SPSS Statistics for Windows, release 24.0. Armonk, NY, US)
Results
The average age of the sample was 46.5 (standard deviation ¼ 16.3) years, with 55.8% being female. Table 1 shows the prevalence of use of specific diets. Based on the weighted data, a total of 17,677,371 (7.5%) people used one or more diets in their lifetime, with 6,852,671 (2.9%) having used one or more diets in the previous 12 months. Of those who did use a special diet in the previous 12 months, the most common diets were a vegetarian diet (n ¼ 4,410,599; 64.4%) and the Atkins diet (n ¼ 2,348,522; 34.3%). Table 2 shows the characteristics of the past 12 months' special diets users and non-users. Compared with those who do not use special diets, those who do use a special diet in the past 12 months tend to: be middle-aged (40-64 years; p < 0.001), female (p < 0.001), and non-Hispanic White (p < 0.001), have undertaken some college or higher education (p < 0.001), have had a heart condition ever (p < 0.001) or in the past 12 months (p < 0.001), have had pre-diabetes or other related symptoms ever (p < 0.001), have had depression in the past 12 months (p < 0.001), have had a phobia in the past 12 months (p ¼ 0.004), be a non-smoker (p ¼ 0.001), be a regular drinker of alcohol (p < 0.001), have undertaken moderate or high levels of exercise (p < 0.001), and have used herbal medicine products (p < 0.001), non-vitamin supplements (p < 0.001) or vitamin/mineral supplements (p < 0.001).
The output from the logistic regression models identifying the factors associated with the use of special diets in the past 12 months are presented in Table 3 . In comparison with those who did not use any special diet in the previous 12 months, those who did use a special diet were: 1.45 (95% CI: 1.21-1.74) times more likely to be female; 1.98 (95% CI: 1.25-3.11) times more likely to have a college education, compared with less than high school education; more likely to take herbal products (OR ¼ 2.35; 95% CI: 1.84-2.99), non-vitamin supplements (OR ¼ 1.82; 95% CI: 1.45-2.27) and vitamin/mineral supplements (OR ¼ 1.57; 95% CI: 1.24-1.99); and 1.50 (95% CI: 1.14-1.98) times more likely to be depressed, but 0.76 (95% CI: 0.63-0.91) times less likely to be married/common-law married compared with single/divorced/widowed.
For individuals who did use a vegetarian or Atkins diet in the previous 12 months, they were more likely to be female: vegetarian, OR ¼1.55; 95% CI: 1.23-1.95; Atkins, Where special diets were reported as one of the top three therapies used, the most frequently cited reasons for using special diet as the 'first top therapy' were 'to improve overall health and make you feel better' (76.7%), 'general wellness or general disease prevention' (70.4%); and 'to improve energy' (53.1%). Almost one-third (29.6%) of respondents indicated the special diet was used for a specific health problem, and of those, 59.8% reported the special diet helped their condition a 'great deal'. The top five medical conditions reported by users of a special diet use were: (a) overweight (35.2%); (b) high cholesterol (19.5%); (c) diabetes (13.1%); (d) hypertension (10.1%); and (e) stomach or intestinal illness (8.2%). Respondents also reported that using a special diet motivated them to eat healthier (77.3%) and exercise more regularly (39.6%) (data not shown). Special diets were recommended to respondents by a medical doctor (25.3%), a family member (25.5%) or a friend (24.3%). As to the sources of information about special diets, respondents obtained their information from the internet (46.1%), books/magazines/newspapers (4.32%), or health food stores (21.9%) (data not shown). The majority (61.3%) of respondents reported disclosure of special diet use to their personal healthcare provider. Among individuals who did not disclose, the reasons included: (a) not being asked (45.8%); (b) didn't think they needed to (37.8%); and (c) diet was not used at the time (27.5%) (data not shown).
Discussion
This analysis used data from the 2012 NHIS to examine the prevalence of use of five special diets, as well as the characteristics of users, and the predictors of use. The 12-month prevalence rate of 3% for special diet use is consistent with previous research findings (Clarke et al., 2015) . However, it is possible that the prevalence of use of special diets in this population has been underestimated. One reason for this is that the list of diets included in the NHIS was not exhaustive. That is, there are a variety of special diets (e.g. DASH, Mediterranean, the Zone, Weight Watchers, South Beach, Raw Food, gluten-free, low FODMAP (fermentable oligosaccharides, disaccharides, monosaccharides and polyols)) that are now popular among the public but were not included in the 2012 NHIS and thus, could not be assessed. The analysis uncovered a number of predictors of special diet use, including higher education and higher income. This is consistent with findings from an analysis of crosssectional data from NHANES 1999-2012, which found disparities in diet quality by race/ethnicity, education, and income level (Rehm et al., 2016) . In their study, while poor diet significantly declined (53.9% to 42.8%) for nonHispanic white adults, similar improvements were not observed for non-Hispanic black or Mexican American adults (Rehm et al., 2016) . These findings were also supported by the results of a study evaluating dietary quality in US adults from 1999 to 2010 (Wang et al., 2014) . The study found that family income and education level were positively associated with a higher healthy eating index, and the gap between low and high socioeconomic status widened over time (Wang et al., 2014) . These findings indicate that public health education programs must be better targeted towards groups that are vulnerable to poor diet quality.
Other significant predictors of special diet use were female sex, single marital status, and supplement use (i.e. herbal and vitamin/mineral products). The relationship between sex and diet use is not surprising, as studies have shown that women are more likely to diet, participate in weight-loss programs and fear weight gain relative to men (Jeffery et al., 1991; Slof-Op 't Landt et al., 2017) . The association between marital status and special diet use is not as easily explained however, with evidence from a number of earlier studies reporting conflicting results for this association (Friedman et al., 1999; Sobal et al., 1992; Woo et al., 1999) . As for the relationship between supplement use and consumption of a special diet, numerous reports show that dietary supplements are commonly used by individuals for weight loss (Pillitteri et al., 2008) , and further, the use of supplements is associated with more lifetime weight-loss attempts and the use of more weightloss methods (Pillitteri et al., 2008) . However, it is possible that there may be a high level of correlation between these predictors, with supplement use also shown to be higher among women, those more educated, and those with higher income (Kennedy, 2005) .
The regression model pointed to BMI as a predictor of using the Atkins diet, but not the vegetarian or other special diets in the past 12 months. This finding may reflect the marketing of the Atkins diet for weight loss; the emerging evidence-base in support of the modest weight-reducing effects of this diet may also play a part (Dansinger et al., 2005; Gardner et al., 2007) . Notwithstanding, for other diets indicated for weight loss, for which there is similar evidence of effectiveness (e.g. Ornish diet, Pritikin diet) (Dansinger et al., 2005; Sullivan and Samuel, 2006) , BMI did not predict their use; the reasons for this are not yet clear. For the other diets, which tend to focus more generally on improving health, the absence of an association with BMI was not unexpected.
This study has a number of strengths that are worth noting. The large representative sample of the US population and the availability of background demographic variables enabled the team to assess the prevalence of use of special diets, and to explore the characteristics of individuals more likely to be users of these diets. Furthermore, the study provided new insights into the reasons for using special diets and the sources of information that users draw from.
As this research is a secondary analysis of 2012 NHIS data, it is important to note the limitations of this data set. The most prominent limitation of the current analysis is the lack of NHIS data on current popular special diets. Instead, the 2012 NHIS only included a small number of special diets marketed to consumers. Development of a more accurate census of special diet use (i.e. one that includes a more extensive list of special diets) is important for a number of reasons. First, the results of a special diet census would assist in identifying individuals that are most susceptible to the effects of fad diet marketing; this information could be used to develop public health campaigns about the safety and effectiveness of particular diets that target those most in need. Second, a census could aid in identifying vulnerable groups (e.g. low-income or ethnic minority groups) that are not using special diets where they might otherwise be indicated and have been shown to be of benefit; this information could help inform the development of appropriate clinical or public health initiatives to facilitate the uptake of such diets in these populations. This is important as there is mounting evidence supporting the use of some diets for improving health and lessening the symptoms of (chronic) disease, including for example, the Mediterranean diet for reducing major cardiovascular disease events, and the DASH diet for lowering blood pressure and cholesterol levels (Stradling et al., 2014 ; Eilat-Adar et al., 2013).
Another limitation was the inability to evaluate the quality of individual diets, that is, whether there was evidence of nutrient excess or nutrient deficiency among dieters. For example, low-carbohydrate diets are promoted for patients with type 2 diabetes to positively affect blood glucose and insulin levels; however, these diets may increase the risk of mineral deficiency, hypovitaminosis and reduced intake of dietary fibre (Czyzewska-Majchrzak et al., 2014) . Second, it was not possible to ascertain whether users obtained the health goals they were seeking with the diet they selected. The 2012 NHIS also did not measure the impact of these diets on changes in behavior and eating habits-this would have been of clinical interest.
Findings from this study would be relevant for health care providers. Health care providers should ask about the use of special diets so patients can be referred to dietitians for follow-up as needed. There may be safety concerns (e.g. potential micronutrient imbalance or deficiency) with the use of special diets that could be addressed with counselling. Also, there may be increased economic costs associated with diets that may be ineffective or even harmful to individuals that could be addressed with counselling.
Furthermore, specific diet types attract special populations (i.e. personal characteristics), thus further research is needed to determine how to customize dietary recommendations for patients, in particular, individuals with chronic disease. In this regard, future research should examine tracking of dietary patterns of different special diets and the impact on health outcomes. Dietary patterns are associated with diet quality. For example, a study across cohorts reported that higher diet quality (top quintile) was significantly and consistently associated with an 11-28% reduced risk of death due to all causes, cardiovascular disease, and cancer compared with the lowest quintile, independent of known confounders (Liese et al., 2015) . Thus, how special diets may lead to dietary patterns associated with diet quality is an important linkage to be explored. Such findings would help to improve dietary guidelines for the public.
In conclusion, this study found that an estimated 6.9 million American adults have used five special diets in the past 12 months, as surveyed by the NHIS, the most common being a vegetarian diet and the Atkins diet. Different diets were used by different population groups and for distinct reasons. About a third of users did not disclose their diet to their healthcare provider. Considering these findings might improve adherence to recommended diets and patient-practitioner communication regarding diet behavior.
